This paper reports the preparation and characterization of polyvinylidene fl uoride (PVdF) nanofi ber ion exchange membrane for the application in polymer electrolyte membrane fuel cells (PEMFC). The composite membrane of PS/PVdF was prepared by using the electrospinning method with PVdF solution in a mixed solvent of DMAc and acetone by pore-fi lling with a mixture of styrene and PS using DVB as cross-linking reagent. Ion exchange mem-brane (SPS/PVdF) was then manufactured by introducing sulfonate (-SO 3 H) groups using sul-furic acid on the prepared PS/PVdF membranes. The modified membranes were characterized by fourier transform infrared (FTIR), scanning electron microscopy (SEM), energy dispersive x-ray spectroscopy (EDS), water uptake, ion exchange capacity (IEC), electrical conductivity and membrane & electrode assembly (MEA). By controlling the content of PS, characteristics comparable to Nafion which has water uptake, IEC and electrical conductivity values suited for the application in PEMFC could be observed in modified membranes. In particular, not only water uptake values (90-550%) were much higher than that of Nafion 115, but also IEC values were more than double the values of Nafion 115. As of the results of electrical conductivity measurements and MEA tests, SPS/PVdF membranes showed the possibility of being an alternative membrane for Nafion 115 due to their improved properties.
Introduction
PEMFC has recently become popular as a power source for cars and electric components because of good characteristics of energy conversion and power density [1, 2] . The requirements for the polymer electrolyte membrane which is one of the major parts in PEMFC are high proton conductivity, chemical stability and good mechanical strength. It has been known that Nafi on, a perfl uorinated membrane used for PEMFC, satisfi es those requirements. However, Nafi on shows several drawbacks such as decrease of electric conductivity and effi ciency of catalyst after using for a long time and a high price when it is used for PEMFC [3] [4] [5] . Many studies have focused on the development of new membranes such as hydrocarbon polymer electrolyte membranes [6, 7] , modifi cation of a perfl uorinated polymer [8], a surface modifi cation between electrode and membrane and the preparation of a composite membrane with hydrocarbon polymer and PVdF having the good mechanical properties and thermal stability [9] [10] [11] .
This study is focused on the research regarding ion exchange membranes for the application in PEMFC. The porous and thin substrate was manufactured by 
